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SYMPOSIUM PROCEEDINGS I959 to give an underestimate of incidence because changes are detectable only when they affect the alveoli (Klatsky & Fisher, 1953) . Cultural factors must also be borne in mind, as interference with the teeth for surgical and hygienic purposes was practised by ancient as well as modern peoples. In the ancient Mesopotamian civilizations, for example, extractions were undertaken (Sigerist, 195 I) , and Aristotle also mentions dental extraction of loose teeth and the removal of deposits of salivary calculus (Densham, 1909) . Stick tooth brushes and ash toothpaste are not recent inventions.
Thus we cannot always be sure, in studying earlier groups, that man himself has not influenced his oral condition, and even apes seem capable of wielding the toothpick.
It has become clear in recent years that we can no longer regard dental disease as a phenomenon of post-Palaeolithic man, and indeed it might always have affected the Hominidae. The fact that caries and periodontal disease are occasionally found in modern wild anthropoid apes (Colyer, 1936; Schultz, 1956) , shows that, in the higher primates, they are not exclusive to man's oral environment.
From the early Pleistocene, evidence of caries is to be found in two widely separated hominid groups, both probably contemporary some half-a-million years ago. The first is the Australopithecine apes of South Africa, of particular interest in that their semi-upright posture had enabled them to move away from a purely arboreal existence in search of what was probably a more omnivorous diet. Probably they lived in a fairly arid climate with distinct rainy periods, their habitat being undulating plains with few trees. In such an environment, seasonal malnutrition could well have occurred, and the teeth support this hypothesis, for Robinson (1952) found that of forty-seven isolated teeth of one genus, Paranthropus crassidens, 28% showed signs of hypoplastic pitting. He also established the presence of caries in two molars of P. crassidens, both being associated with hypoplasia, and Clements (1956) found caries in another variant, Telanthropus. We see then what appears to be a very early example of a relationship between environment, especially nutritional, faulty formation of dental enamel and caries. The second group is Java fossil man, Pithecanthropus, and although no intense study has been made of his oral health, signs of caries have been affirmed by Brodrick (1948).
In middle-Pleistocene times, the Neanderthal form of man, who lived perhaps some 150,000 years ago, shows evidence of dental disease. Sognnaes (1956) examined
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Upper Palaeolithic man also furnishes evidence of varying dental health. Perhaps the most surprising specimen is that of the Rhodesian skull, representing a massive Neanderthaloid form. Eleven of thirteen teeth display caries (fifteen cavities) and there were at least four abscesses at the roots. Periodontal disease was also present to a minor degree but no hypoplasia was noted. The reason for Rhodesian man's caries is difficult to suggest although extreme attrition can be ruled out. As most of the cavities do not appear to have begun occlusally, fermentation of food debris between the teeth may have been the cause. Perhaps, like the modern Bushman, he sought natural sugar, but supported a larger population of putrefactive bacteria. Clearly, whether we suggest as a cause a greed for honey, too much cooking or contact with a superior culture, diet is the predominant factor. Paradoxically, it is in some of the modern South African groups that we meet extremely good dental health even though they have a high-carbohydrate diet.
I n the later part of the Palaeolithic, more cases of oral disease are to be found.
Krogman ( (Vallois, 1936) . As the number of cases is small, the percentage frequencies are therefore only crudely indicative of the caries picture. Probably no great difference in dental disease was evident between Mesolithic and Upper Palaeolithic man, and although technologically the former was slightly superior to the latter his food was of a similar nature, the economy being still based on hunting, fishing and gathering. Indeed, this type of economy would seem to reduce susceptibility to caries, as Goldstein (1948) has found in early Texas Indian material.
It is at the beginning of the so-called Neolithic revolution that great steps forward in the economic and social structure are to be seen. Pottery was produced, plots were cultivated with cereals, and domestic flocks and herds grazed. Important too is the probable rapid increase in population and the development of large towns. A coarse bread was no doubt generally made, and cooked foods became a more normal part of the diet. As the cultural picture is somewhat complex in the European area from then on, the study will be restricted as far as possible to British archaeological material. I n Figs. I and 2 caries and tooth loss are plotted for British Neolithic and later series, as well as for two comparative groups from other countries. I n the British series, 7000 teeth were examined for caries, and over I 1,000 in assessing tooth loss.
The Greek and French frequencies were obtained from published values representing for each over 4000 teeth (Angel, 1944; Pales, 1947@,b) . The two frequency graphs show in rough but simple form the pattern of caries and periodontal disease in earlier populations, the mean age group for all being young adult.
Both in Britain and France the Neolithic caries frequency was quite low, but it was not universally so, for in Greece we see 12% of the teeth affected. During the British Bronze Age, both caries and pre-mortem tooth loss were less than in the Neolithic, -,
and this drop is also seen in Greece. It is at the end of this period that a rapid decrease in oral health is to be observed in Britain, continuing from the Iron Age into Roman times. I n Greece, however, caries increased in the Roman period, whereas loss of teeth declined noticeably. Clearly, these two areas show that it was not the advent of the Roman culture and the considerable urbanization which took place then that influenced the increase in dental disease, but that other factors had come into play long before. With the Anglo-Saxon invasions another considerable decline in both https://www.cambridge.org/core/terms. https://doi.org/10.1079/PNS19590016 frequencies took place, followed by an increase in caries incidence until by the 17th-18th centuries about 20% of the teeth were affected. However, as regards tooth loss, the next 800 years after the Saxon period saw yet another decrease in frequency. In France and Greece also, there was a steady increase in caries after about the 12th century. These percentages need not, of course, represent the population of a whole country at any given time, especially as there were often cultural backwaters, but they do show the general trend. It may be noted here that in a large proportion of pre-mediaeval British material, caries takes the form of cervical cavities, and there is some evidence to suggest that the later increase in caries frequency was not so much due to a higher number of these cavities as to more occlusal cavities, which occur because the fissure patterns are not eliminated by attrition, as they would have been in earlier times.
Various degrees of hypoplasia were noted in early British skulls, particularly of post-Bronze-Age date, and 58% of those examined showed the defect in more than one tooth. Mostly this was no more than a superficial enamel defect and, although there is no definite association between it and caries (Mellanby, 1932) , it seems evident that any surface irregularity, whether in the form of minor ridging or fissures, ensures a safer mooring for the bacterial plaque against friction by food.
Periodontal disease was evident in ancient man even though the mean age was probably no more than about 30-35 years. Of a sample numbering 130 skulls, in age dating between Neolithic and Saxon periods, at least 74% showed some degree of alveolar recession. In some cases of extreme wear it is no doubt the main cause, but clearly there are other factors, food impaction doubtless being a major one. Calculus is very common in pre-mediaeval skulls and, as Cross (1958) points out, it plays an important role in the production of periodontal disease. As in the modern Egyptian labourers (Dawson, 1948) who have a periodontal disease frequency of 97%, a lowered tissue resistance due to faulty nutrition was probably a principal factor, and Noble (1956) finds that even in such a late group as the Saxons there is evidence of seasonal dietary disturbances.
An interpretation of the findings concerning the oral health of early man is not easy, for even in the Stone Age, a number of variables were at work, though physical and biochemical aspects of diet were clearly associated with most of them.
The ability to contract caries and periodontal disease may always have been with man and his fossil predecessors, although there is no reason why types, degree of pathogenicity, and population sizes of oral bacteria should not have changed during the last million years. The swing from a hunting and collecting economy to one of high cereal consumption could have affected not only the general oral environment but jaw and dental development as well. The development of cereal crops in Neolithic times also resulted in considerable deforestation, which has certainly led to soil impoverishment in some areas where caries is now so common.
Population increase and its concentration may also have been a contributive factor (Mitchell, 1933; Angel, 1944) even before mediaeval times, and may have led to malnutrition, particularly during the winter months when food resources were limited.
The rough nature of the food consumed by earlier man, especially before Neolithic times, helped to dislodge food particles as well as stimulating vigorous mastication. It also seems likely that, with harder food, the actual time spent daily in chewing would be greater in these earlier peoples. If Neumann & DiSalvo (1957) are right in suggesting that chewing compression changes the enamel structure and increases resistance to caries, then their view may also help to explain early man's relative immunity to caries.
The last straw, as far as British populations are concerned, was the introduction of sugar in the 12th century, and refined white flour in the 19th. Indeed, we are led to the painful conclusion that if we had been content to chip flints and keep away from foreign trade our teeth would have been healthier for it.
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